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(54) CALIBRATION DEVICE OF ARRAY ANTENNA RADIO RECEIVER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To accurately measure the 
delay characteristic and amplitude characteristic of radio 
receiving parts by containing a supplying means of a 
calibration signal and a detecting means which detects 
at least one of a delay characteristic and an amplitude 
characteristic from a calibration signal that passes 
through the radio receiving parts. 

SOLUTION: A calibration signal which is outputted in a 
carrier frequency is transmitted from a sending terminal 
106 to antenna connection terminals 1 10 and 1 1 1 of 
radio receiving parts 108 and 109 via a cable 107. A 
receiving output of each part 108 and 109 is inputted to 
a synchronous circuit 1 12 and inverse spread timings t1 
and t2 of each radio part are generated. Correlators 113 
and 114 perform inverse spreading with the timings t1 
and t2 and output correlation outputs 1 15 and 1 16. A 
detection circuit 117 calculates (amplitude ratio and 
phase difference) = (Ar1 and OOrD 118 and (Ar2 and DD 
r2) 119 by comparing receiving signals r1 and r2 which 

are calculated from the outputs 1 1 5 and 1 1 6 with an identification point that is served as the 
reference. 
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1 

i — > 3 ^ff-g-co^j^^sF^^s^^r-t y rmmmzm 
r yyi/-s/a Wf #£SiiE*&i»a{f^^eiS^5^ 

So' 

fcajtfcWM*^ s:^£S<5^tme*+ y 
•v y 7\s— ygto 

5ftt**ffiA*fcttE1a^r5**i:, 

3 (cte^cT)^^ y — is 3 >-mw.o 
fc*ty^i/->g >m-^(Dmm^^ ^^rzfe&^-z 

■r y ^u-v'a ygte 

[w#JB6 ] afeaftafflrwrn-cttUL^MitiritKu 
rmffi«i«sffffl5Hr*ojg«*«:«airs^«i:, jwe 

5 icEsSgd^-v y 7 v^^ 0 

sr^ru iWEj&ffi^gtt, ffiEtJWa^aw*** y ^ 
ft ^^/^wc*««ftf»woiijtt»tt*tfcttt-r*Bi 



H¥ 11-46180 

»3R*5x«c»*j|i6«cE«o*-r y y u-v- 

[»**9 ] 7>-^^£^<7}7>^^(c#/£; 

ft co.ffl X-ty *) m *. 5 £ Afll L If 3R « 1 7!? SMF 
JcSLfclWEiS«afflriBi:©|!IUcE«Six, WtJfETVT 1 ^- 

^^d^tti^^nsaftfi-^tffjE^^s*^^^ 

~>3 V^§ 0 

[»*jbi i] 7 i-7y7tIMfIgS^ii§: 
ff»^^^ti^t y 7\s — is a ^-€r^tfaff 

mjj£tiz>*+v7is—is'a ^m^^^ts^mm-^co^ 

n^icEt o^rt y ^ v-3 ygt a 
[w#*ri 2 j ««ftft«-^««i-5*+ y — 

ff^iii 0 <7>^-fn^(cE«co^.^ y v-a 

So 

y ^^--->a ^fS*«rSft^-t y TjflKjfcJc 

r 5/ r = h -r s«i»iS(tSBX^fltrE«ii»gft«5 

ill 2 0^-ftLd^CE«<7?^^ y ^Ix — is a >^S 0 

[i»#«i4] S9E«iSaff w^m&s-t 

y^is—iss ^ff^com* ^^/^^fc^5? 

^^fil^^^S, ^i:S:»*i:-rsW3jti|[i «cE«^* 

5(? i»f3RJHi5i ttuj^tt, «»a««a»&ttsa3*i 




fc*Y 1/ -f u- >b >-flr**riSlt»LTfflHflr*«rffl* 

{§95 £ *tt57 >y^3S^§{f ^@ 

*Sft«5«:iiift LTtSfrffi^r-r !/^^a Wf feftj. 

8] a»07>ftSlfffett57i/-7 
9] Sa07>ft^ft57U-7 

*ry-?h* miE»*a««B*aifiL^iwiE^-r y^u 
[0001] 

^cor u-r >^ mwnzisV ^St^SS 
^«jtt*M4X*«»ft#» 5 J: 0 (cMjE-T^^-^ y y u- 
[0002] 
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9, ^O^^-oCCDMA (Code Division Multip 
le Access) *-5W*4>5. CDMA^ilt ??##f'J 

[0003] it? /\s&mm& <niz.fr <r>mm*£it& 
mi (mm hyy^^) ic, aasr 

^rtA?p^57u-r>fti;io^r < 

^£ixTv>£ e 7^7^7U-'7y7t^7A 
12. fc5#J»7^^yXACS^^r, s-T^-j-fcts* 

20 [0 0 0 4 ] 7^7^y7U-iCj:t)tlfl 

— THt, 8»©7>'7t*^4 0 l^bWASixt4-7 
y7t^4 0 2C!)iYh4 0 3^*i:^5, 

M 0 3 3&*» IS bJxfc*r>^ ^ Lfcft* 
• u--m*?4 0 4 

[0 0 0 5 ] £ 31 >f HM»ffl5 4 0 7 Ttt, 1 ) Z <D 
^^(4 0 5), 2) ^7^7^^(4 0 2), 3) 
#H«*«£H-rS*M*Dtt(4 0 6)0 3 0<7>lf«(C£o 

[0 0 0 6 ] 7^7^771/- ■ TZsT1~isX 

"r^n. Sftff -§-OSINR(Signal to Interference p 
lus Noise Ratio:«#^»S^7^*t*)S:*^:{I:-r 

[0007] £<btc. a»«:»CDMAM o#ift- 

tt, laWfjJ^fllitPltS^Si LT 7^7 ^7 U- 

CDMA^5COt/U7^7AOS'&, teir/Hi. 
50 [0 0 0 8 ] HS^tfEieiCCDMAgft 7^7>f 




s 

~?T \s — <z>mi£tflt:&-t* H5«c*5^r, a-t07yr 
o l (cgg£$ixfc1Sig:^^^f|S5 o 2<n&m 

0 4 ^ixfc^-gff fcb^? 5 0 3 

ri/-M 5 0 5 ii5. *w btommn. M4tm 
[0009] H6«c*3i^Tia, SSoryrtiteo 

l«C*«Sn>t«*0*|»«*>b<0#Sftltt*6 0 2 3: 
o 3^i»tttfcLitffiHUJA6 0.4 £A*<h L 

[ooio] H 7\z&mmzT<y^r"r<< u-t^tv 

t^^^tCDMA£^(7)^J^Ttc gift^ (BS : 7 

o DttSflr 7m-f ass^ter^ 

7 L ^-$:{»x./c^l&^ (MSI : 7 0 2) tflft lt^5 
t)Ott6 0 B S 7 0 lttit|pJtt«r««i-rSwi:JcJ: 
9, ( 7 0 3 *5«fctF7 0 4) Sr#B*U 75>op3— 

LT^5fft^»»» (MS 2 : 7 0 5)*> 

[0011] <!::5f, ±!eCDMAfff7f^r^.y 

fifi£'»i» S n 5 Sftft (D 1 ,d2, ,Dn)#, 

«S^OlSSS^-e#)5 7 yu^«o»-7-a3ffi 

£oT\ ^mmt) 5 0 3X12 6 0 2(C#LT^«ii8ftSl5"e 
5>f£*@ SSj*5 J: V*«««l3ft*f+JD $ *l -6 C £ {Ctt 

Earn **>r h&m^rmmmfa&zmm-tzm&iz. 

[0012] _bffimfttf>BSit*£ LTIi, ^T>r-^§ 
ft^r-oSfsff#o^ti^*3j:u5fgil«ltt:$rr> 3 :>i' hftjffl) 

^T-^So Z<01t#> % *!WJC#j|sm«^ilJ4{Dl > d2 f 

eo^(^) Srflrbd»oar«fe-c«fl|-r5 c t ^ifi&Jf (eft 

[0013] ilJMti J:V15«*<ottt,o# 
^feOlo^LTIj:, feOSftffl A 5 0 3, 

6 0 2<c»LT*JlEi6^«as-r5ffi«^7-tr 2/ K^i:^ 

ttfl>tf bo#ot»aji:ov^rtt, i&utg. v.t S ou1os,m. a. 

Beach"Cal ibration and Linearity issues for an 
Adaptive Antenna System", IEEE VTC, Phoenix, 
pp. 1597-1660, May 1 9 9 71:^ 
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e 

cJxt^5 fl L£>U ±EH3ttt CDMAilff tcit^S 
ft #««0>afcl^TDMA«flr LtfeOtfc 9 . 

£tz** V y u~-- 3 >ffr ir h->ft*S:^i>T 

[0014] fe&<DC DMA*i»iift JC*5«t SaHHWO 
y ^ U — ->a ^KfiS:El8(C^-r. TyftirS 
^2*co»-g-Sr^LT^^-5. *Y y yi/- >-3 Wf 
£(s]S&8 0 1 h— >«*(jE32R{I-8-) 8 0 

2 3r$£^i£{ff|5 8 0 3 (CA^t5 e dOWTtt, 

I, QfS LTsin(cot), cos(cot)Off ^-^tA^-T 

t? , J*a.v'>33?/^R«C f sULt^f s/m(m> 

1 ) ^ "T 5 o i 9 (C h-yfg f O I Q?ffl{C*5(j' 5 ^ V 

2 */a>T-(H]5o *SigH£ffiff8 0 3 Ttt, ilM^ffl^fT 

9 ^^^ff ^offf =*r * y r J§)&^: f c T-mitTzmffe 
^rftSo y T««»f c T tii # S ft 

itf 5,8 0 6 W7yft«r8 0 7*5^^808 

{C^ LT-h^^gT-^ t ^ ^ O ^ f 5o *«liSSSfBSB 
<^itt3£«&Kfctf;t7 8 0 9,8 1 0^tftmfsIK8 1 1 CA^ 
^ix^o «ttilHlSS8 1 1 A^7 L7t h — >fs #8 0 

2 ^^Rtb^S 0 9 ^rtfc^-r^r ,t {cj: 9, <M«ht, 
• ttffl*) = (Arl, A *rl)8 1 2«r«aa-#-S. h — 

>ff#8 0 2 i:^^fcb^8 1 0 Zbtgl-tZ- t \Z£ V, 
mm it, ttffl^) = (Ar2, A 0r2) 8 1 3 Sr^fciJ-rSo 
H 1 0{CB#^| t h — ^ft #a(t)<5:^^ffi^b(t) 

J6> l/—>3 y^iJ$:/Tt 0 ^ ^ ^ ^ , b(t) cha 

[0015] b(t) = A • exp ( j 0 ) • a(t) 

3ilSDk<t, ^iSSS{fH503ija£Dr<7?'g-fhai5£fiD(D = Dt 
+ Dk + Dr)£: >»*tt« l=c/co (c(i5fefi$)r- 

I'Jo^fc* 9 (D mod A :raod(3f'J^^S^-)COiS^S 
(^ISc)$r^-r o d 8 (C&^T, 2 ^(^^^gff ^ 8 0 
5,8 0 6l:^U, *«i»flr««>«JtDti:4r— T^/Uil 

2 <t C0^(3, M^gfaB 8 0 5 ^ 8 0 6 <DMMvl<D^\Z 
ISWtfcAtt, ^^yy^-ya Wf^8 0 

ttULfc««i*:Arl i:Ar2 ir^fcfcli, ftlftSfB 8B 8 0 5 
<t 8 0 6coSffi»tt^*l4(««fcfc)S:*-r 8 
[0016] JbIB»««rffl^^T*iW[(c*i!Mi«^>*«tt: 

[0017] 




ft *(c h — ^ff-^Srttffi Lr^5fc*!>, *>5«;£<7>jgK 
S&, W*«i4"^«E» f 0<©^oj§jSi64#i4fcJ:VKB» 

J3)&$:4#ttcDJ; 5 (c, «K*(c J: oT3l»**3 J: V«« 
*3ft**ttS>t*5>. h 7 Afe^ff Lfc*J^ 

[ooi8] in (-^^co^^ 3 >-g§@r- 

[0019] #$g93tt&JLco«fc 5 tex««c«*.r&$n 

CDMA««SfSKa{C*3Jj-S*li»W03i 

t£&iE*i{c»!]j£r-# 5 r r ^■T-aMfcafflr ^©o^ 

[0 0 2 0 ] 

mm -r z tt n ft # £ ra - * * & « -t n i c is ^ # « o * 

[ 0 0 2 1 ] z<n&9iiz£ti&. ^(^(^ilff {c^ffi-rs 
C DMAiift^armff — ***fctt-£ni£afi^flp 

^tco^r^ y y ^ 3 >m #$r^^rt^cor-, *§^b 

[ 0 0 2 2 ] ^tS/^^ayfltfc 

L/z^r-t y y v/ 3 vft -g-srSfs + yriD 

[ 0 0 2 3 ] ^SiKJCjlixtf, SUSfcoSft 
C DM Ail ff Offiffeff »tW«<D/E*|p«« ^-^^r^ y 7 

[ 0 0 2 4 ] £fc;*:3g9!fi, *SS*5««T5fiLrt:*. 
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S 

^ttJS^SA:, S ft Lfc** y Wf ^-Sr^aj L 

fcflneWJH** ^^^TiSSttlBlr-f SiatfcfkEIKt, 

[0025] wO$§93icj;;h,tf, ^MMiB^&otUAfB 

<t#T# 5 COT-, n$k<omt {C«^i-5CDMAiiff60 
»»<»#£|iJ«<a/£##«#-£* + y i/g >ff^ 

£*r#, «»S(ta5(DM/jriljiaW(4d3«ttJ { ««»ttS: 

Ml Si-**! t is-c* So 

[ 0 0 2 6 ] *fc*H93tt 4 **IB8ttJ*S:«»*i»Sft«B 
SttttiESfc*!:, fflEasfiSlfc J:tf««It 

[ 0 0 2 7 ] - CO^PJfCjCjxtf, !>*>r MRJK«*J&»fc 

•tt/aatfcSrM.fiB-ra r <t^r# £ e 

[0 0 2 8 ] «*S»W«cAAr-6SfB- 

[0029] ztD&wizxtitt^ mmMmnmrnaAxf 

£2*r£, r ^-r>^f-«HiflrKiKjcdsW55iiiE* 
*5J:t/*«i6^*flt«r f i/x/nca; t:rjEl?t(c 

ftp wi:3ftSFriB(cftS 0 
[ 0 0 3 0 ] Sfc#«»!tt, fM»ft*«ca^^r**a: 

ft §p — a * -r 5 ft * ^ § ft r v t- ^ 36 > h <d a ( t ft s 
[0031] rwjia*?, ^^Sft^c^iiM^tt^ 

[0032] */s:*«p^tt, sftr >-T-^-2»<bco§ffm 
[0033] z<D&m\zx.K> . mm^iz** y 

^JCil^Wtt^JiVlBWWttOiRISSrfTj C <t^r# 
50 [0 0 3 4 ] 4fc#J8«!tt, ^^^^d^btb^^ixSS: 




9 

ft y v-a >-ft#oi^ffl«itiiiHiffifcj:u?3gifcft 

[HISS— COA^7$rSl^gff^SiCS#^lijT-^i5 #^.5^0 >9 
[ 0 0 3 5 ] - <D«91i£j:ixtf, «»o*s»§fMB<7>« 

tit* a, ^♦i^aa^f^^fc^i^-r^^^^^tNTt^, 

[0 0 3 6 ] *yt*«Wtt. y ^U-v'a >ff-§-co 
aSft^-f S >^**J»i-S®K^bWIJB!*aj|gB(c»L 

m<?j ^ > y i« -->- 3 vgssr$§#rt- 

[ 0 0 3 7 ] cco»M«cj:n«, ttttSEIIdn^4-9 y 

y v-a >ft #oi^fi =: ^yzx^-i/ym-^t 

<fc0, y — vKttaislK&KfrlHiKi-S 
[ 0 0 3 8 ] 

[ 0 0 3 9 ] (mfcnftZm l ) 111:, ^^coHJfeo 
^tt i lca>a>5=** y -f >£g«tf>*/S;ffiJ«:;j* 

[0 0 4 0 ] :^)^t!)7'l/-v'3y^tl;^T, ^ 

■f y^u— xt 1 o ni, i&^pessi 0 2c 
£ 9 i «i^^ 0 ^^y^u— v- 

3 ^^t T«t5f i^it aftttiift tm-*sc 

l#J£ ltiftri<i: UTQPSKSW, tefc^P^: 

ft***, an o o@^ft ^ir-r^o ukwrnm^nat 

m^PSSS 10 3 JC*5i>ra*2RF-§-{C ct 9 h7A 
[0 0 4 1 ] H 3 C(CftaHft — v- 3 V 

«*i£ffffil 0 4 lc*3i^T, aiftfi*lia[StSE«! 
onfcm, * + y TJ?)&&:f c C7 y^^^/<- h Ztl 

»ft«-*i o 6 j: saj^sns. y zjs)&& f c wt 
(SMftftfBffi) osft^-^ y TJ5iiK®:T-fc 

So H 2 IZ** y :/ U — v'a >it ^(D^^i? V =7 ^^Tjk 

-to a«*<c«r«sn5eaft*^#o*««M[Hz]i: 

7 ^rlS LTjSSflMSH? 1 0 6 ^b^SffSfl 10 8,1 
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o 907yrtg»i l o^ctu^i i i (cfc^^ix 
[ 0 0 4 2 ] *«»5««*>S«ffiA#HJB[a]K 112 

fa^^, **««Brioa?aiR^-f ^ 1 ,t 2 

i«4^$ix5. tit, ±!2^>i'^>/tl > t2(cj:0 

«rj«i 13,11 4*asa»«:m\ wmmxi 1 5, 

116 erffi^-T5o ^fctitHJSS 117 T'li, fflHiti* 1 1 

(StBfcfc, ttffi*) = (Arl,A(^rl)l 1 8S:**S 0 r 
wT**Sffi:fflS6li, 1 0 4 CDii^Dt^, ^ 

-^T/Ul-,0 7 (D&MDkt , Sii»S«« 10 8 Oig&Dr 1 
0-^ffig5£3:D(D= Dt + Dk + Drl)£r=*r^yrjf) 

6o flHltt* 1 1 6 ** 5$«^ir 2 j: X 

(Ar2,A^r2)l 19 fl*3fc£ 5, I3C ICftjg|SBRX 1 
(10 8)110, 3D{C«li»95RX2 (1 0 9)«<7)=i 

[0043] j^±co^ 5«c, nifcnmmi ,tnK, c 

• njCjS^^««r*-rs y ^u-v-3 >ff#<i: 
[0 0 4 4 ] ^-^^Sff ^(COt^T^tb LTtte^g 

[ 0 0 4 5] ±lB*Jt^*« l "Ctt, i LTQP 

[0 0 4 6] fc*5, «fcbffltt, Lt)IWJ^^b 

Hi tC*5t^rfflHfct3* 1 1 5, 1 1 6 m 3 C, DCDgff 
5<? «3 J:ue««4»tt<rft«S:mRX l (l o 8){c-~S^-ti:5 
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y±y hftSr^ h^Zri(i-l, 2)itoi, 
Zr 1 = l 

Zr2 = R1/R2 = R1XR2*/|R2| 2 

S e -£LT, JtlEflS: H8,119iLt 
ffi*t5o Sfc, U -f \s — is a yglT-liiJWL 

So C«>»«, E«LTfc5ffiHffifctf i^T*«&«5fS 

SfESBRXl (1 0 8),RX2 (1 0 9 ) i> fe Officii #(C# • 
LTffJteZrl is £ lfZr 2 &m&-tZZ-tlZ£ *), Mmft 

[ 0 0 4 7 ] £feiC, ^+ y^U-^aXlttt, all 
0OB**>SM*ft*i: Lfctf*, MfcfM-T*>5i&Wi 

£-rs 0 

[0 0 4 8 ]. (XJfc<Oflgflt2) 112C, *$§9§£>|IS&. 

[0 0 4 9 ] 113 ttSft S# t^^/UPmJCfl? Cfcfe^S 
f&SB<7D5i]ffi»tt A ri (Pro) fc «fc tfS*BW*Ari (Pm) O 1 

^o*§^(cte, HSfccDfl^ i r-^ Ufc£ 5 ic, ^^Sff 
^5(c4#^(DS:ff ^^u^T'A^i LfcfJ#<£>3$i£fi£:$£fctj 
ltt)T>t^t*^^ £{f S#u-</uPra£r^{[:£-tt;fcB# 
A </> r i (Pa) fccfc tfS*B#teAri (Pra) fcWJCr 

[0 0 5 0 ] 0 1 2l:*5^T, ^r-^y^^— is a 
1 2 0 1 tt, lftSEMtsI&l 2 0 2(CJ;H 

So i efeswft*isa:*sw[HiK 1203 ic*HvT#;ift 

So mm&mm 1 2 0 4 k&^t, asftft*tta[jtscn 
cixtt, * t y 7«b* f c ic7 ^ ^y<- h 

i^ftaSrP 1 206^^ttl^^ixSo fc li* 7 

Sft y rfflKft-efcs. y rjiizs^ f c r-tb^ 

£*lfcf»*«:. 7^r^-^ 1 2 0 7^U:W 
/H 2 0 8 fcffl i^T, £{§ «-r 1 2 0 6^b £§i8*§f§SB 
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L2 



1 2 0 9,121 o^)7y7m«t 1 2 1 1*5 J: U 

121 2{ca^^tis 0 ^AMSttffoftftuA^niMi 

®SSi 2 l 3(cA*$tL, <nmttM$A S 

ls?\ l,t 2^M$ilS 8 trlt, JbE^S^t 
l,t 2 ICJ; QfflHiSl 214,1215 3d^i2:*S:fT 
fr\ ffiHffiA 1216,1217 ^ffiAfSo ^fcb[°3£& 
12 18 T-Ci:, T y x* — *RSMfi£ra{fc$-ti:S 
J: 5 , gff «#U"</^PjD^aft:$-ti:^:^#^ffiffiS6A </> 
r 1 (Pin), A </>r2 (Pin) J: tf*g*BfcfcAr 1 (Pm), Ar 2 (Pro) £ 

/<? ^^tij^^fe^istgi-So 

[ 0 0 5 1 ] J^JbcDj; 5K#*Eo»»a>»«Mcj:ix 

*4*ft««oiijffi*^)*{cffia-r5ffi3Ba8A ^1 

(Pra)-, -A Vr 2 (Pra), fc J: t/««tfcAr 1 (Pra), Ar 2 (Pra) £ 
SffS^i^/McjSCTfcaaK 3fc#>S - So w 

*UCJ:!>, r T^-x^SliaSft^Stcfc^Sig^ 

jS criE^iictf a* "Tire* s e 

[ 0 0 5 2 ] <HJ£<D^*|5 3) 114C, ^^PJOII 

^ "To i 1 2 O^f y ^ l/-i/ 3 vKiBlCfflS^^ t 
ifi3DLfcfc<D-C*>5. §1 2i[^f(cryft^f^ 
2*Oi^^TlT^5 e 

[0 0 5 3 ] Hi 1 4 iCfc^T, ^tyy^-'>3 Wff 
14 0 1 ^a&fSiffi-T- 1 4 0 6 X V ttit)£ix, 7^n- 

■ Hi 2 i:Bl«3fc»f^-C*>S. f ^r^y^u— > 

3 >{f -g- 1 4 o i ii, i &^iE[H]2£ i 4 0 2ian^ 

^l^^iiSo l9cSHft«»tt*iEH[sIRl 4 0 3(Cfc 
^T»tkt?*icj: t»tt»*Jx. iSi^ff^i 4 0 4(ca 
*£ixSo ^^i^ff ^15 1 4 0 4 iCfct^T, iSfi ft 

xaew^ix^ft, =^ty7js)Mf cicr^T'^y/w 
h ^n^ft «hpi 4 o 6 ct o tts^^ttSo ^^yrjs)^ 

*f c-Cm*$tbrcft-§-tt, 7^7^ 1 4 0 7^:8 
^Lfc^r-^UOS^ffl^r, i£ff!^ 1 4 0 6 a> 

b^D^^-Y 7f I 4 0 9ioi:(;i4i ofc^^^ti^o 

*4 1 4 0 9,1 4 1 0 ttSW9»fltl 4 1 1 \Z 
X VT^T-l-frbO&mt^b*^ y ~7 \s — is a 

mt %t *m k> fx.5 e ^ir, ww** v?-frb<om 

^SffBl 4 12,141 3icGi££nSo - 

«asff^osft a^^wuHiHiKi 4 i 4 icAAsn, & 
^tlt, ±ta^>r ^ i ,t 2 icj: 9flBa«i 4 1 5, 

14 16 a*i8tttt«rm\ ffiBBUl* 14 17,1418 
SrttlMSp ttUSIH 1 4 1 7yfW83E 

it^<!:#(OfiCtSSA 0rl (Pm), A 0t2 (Pro) fc ^ r/Mffi 
tfcAr 1 (Pra),Ar2 (Pra) ffi^J * JE«-T So 

[0 0 5 4 ] ^i(7)J:3i:, IM6o«lBI3<c J:ntf, ^ 
5(? -f ^fMS^^WtSwilcj: 5, M^Sff^oii 
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[0055] (mm<Dmm4) use, *&*x<nnm 

[ 0 0 5 6 ] il SCfc^T, !J a >*ft * 

5o -rftfet, ^rt yyi/-^ 3 y(f^i 50iii, i. 
& 3? WEISS I 5 0 2ian l #c^Pff 

*fit4:lK3EW[aI« 1 5 0 3 K:tet^T«:1ft$?4§-iC,fc 9 
oiX, 4&^i£{f3l5 1 5 0 4 CA^3 £;h,5. M&Hi£ff Sfl 1 

5.0 4i:*3^r I »f»f»*ttit*ae"i**i/t:«, *^y 
rm®.%ti ci;7^3w<- h £ni£{f 4$^- i 5 o 6 
J:^^cti5o ^^r y Tjga* f c -CttJASn^fg-?- 
13," 7 yf*-^ 1 5 0 7 S:**Lfc^ — ^/H 5 0 8 
LTjSSft*-=Fl 5 0 6^&#XlsIKl 5 0 9*5 J: 
V1510 ^ISisciX^o 
[ 0 0 5 7 ] #m(HJ£S 1509,1510 fiTyft^ 
bo§fift#£* + !/yi/-S/g >^ CD ft £^ 
lt5o ^LT, *3S*nfcft*tt, S«SIIS15 1 
2,i5i3l:fii^^n6c r.ofc£<o»fi£tt, Hi 2 

^/ti,t2^ijs§ns, -t it, JbK*^ s v^t 

l,t2(cj: 515,1516 diaSffittSrfT 

l\ WBJtiJAl 5 17,151 8^r[db^i--5 0 ^tBSSS 
1519T?tt, 7 jxf*-^RS!S:gft:*^5^ £ iC 

rl (Pin), A tfr 2 (Pm) £> J: U««fcfcAr 1 (Pm),Ar2 (Pin) 

[ 0 0 5 8 ] £A±<oj;?ic, WB«©**4^J:ix«, 9 

it^5c inlet* , »f*»«*{cj:i7±|E«3aE4»tt 

I»Mffl^Sl^t7{ct5 r t ic J; 

[0059] (xik^^tt5) ni6(c, frz£m<r>nm 

-To 1 1 2 i: l^tlCT >f tSrft^ 2 lr/T L 

Ti^ c HI l 6 (c^st^T, + y y >fl-g-2*ig 
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ftfc*>, ^tD/i/-v'3yflf i 60 lii, l&XM 
0S§i6O2{cj;n«i5n6o i*3EWft#ttlt 
»^PCe]S§i 6 o z\zlo^xymn^\z£ ^fem^n, 
«*i^ftWl 6 0 4twAA*n5. $l^i£{S3f5 1 6 0 4 

teaser. «ft»*ttii*OT§nfc*, *^yrj§)& 

* f c ic7 f> £ni£ff5^ 1 6 o 6 J: 9 fcti 
;^£ns e *y yr«K*f c-ea*$4xfcft-»«:, 7 

y^*- * 1 6 0 7 $:gSLfc^-y;u 1 6 0 8 
10 T, jSSfBW^f 1 6 0 6^fe«l*S««l 6 0 9, 1 6 1 

o [cei££n5 0 

[0 0 6 0 ] tit, *««*««<D£«ffl;fca*«J»* 

* ^5-^6 i i ic£ 19 , ^#bnr{^^iHis§i 6 i 3(c 

A^£n, *«*«ri:«>a»a*^>r ^ v^ti(i=l, 
2)1614 «JS;*>f Hi 

5 fc±15^^ 1611 fcWlSSftft #£3SJK-*-5 J; 
5fc*J»?«ffc0fflH*i 6 l 6icaj*t5o ttr, Jb 

^ V^tUCct <0 ttWin 1 6 1 6^a?lt1R*:ffi\ 
tSB3a3*l 6 1 7^:dti^-r5o 
[0 0 6 1 ] Saj[s]S§16 18t1j:, 7j/r^-^16 

0 7 (KWiJZfezmikZ^zzt^x Y) > gft^u^/u 

Pm&%£{k £ itfc t * (OSWltAri (Pro) *5 «t UMEtlSI A </> r 
i(Pro) 16 1 9&3*tfcffi;b*;rc:ttlE«-r3 0 «tot, 

*N*>r 1 e 1 1 tfmmsimw i 6 o 9 otts^^rsjR 
tsi^ictt, wjheibi 6 1 3s6»6a!a:iR^>r 

■ tl^ffi^^n, *SH«l 6 1 6^iSttflk*:ff^\ ffiH 

a* 1 6 1 7 ^tb^-r ^ffi0s§ 1618 x-izmmtt 

Arl (Pra)*5cl:W4tl* A ^rl (Pm) 16 1 9^^^tti^ 
*fe«clB«i-5, -^r, «»^-r j;fl6l l^ftfllft 
»«1 6 1 OCOtii^Sr^JR-rs^^-tClf^, ^0^16 

1 3d»fea»lt*^-r ^ >i/t 2d5ffi^^iX, IIW16 

1 6 a«a?tfciR«:fTV\ «Hffl* 1617 ^tij^i-rso it 

tUtHlSS 1 6 1 8T-ttS«H:Ar2 (Pro) i5 J: Z^te^i^ A 0r 

2 (Pm) 16 19 «:*>i>a5A*^:ttE«i-5o 

[0 0 6 2 ] £l±OJ: 9 (C, Jt«o«1B5«cj:n«, ffl 

[0 0 6 3 ] (HS6(^^fi|6) I17C, ^^0^(75H^ 
«16 C^^S^t y — v-3 V^So*^^iJ$r^ 
to 0 l 2 [3«i:r ^rtS^ »i« 2 L 

rv^s. ii 7{:*5^r, y /u- ^>3 vft -%&m 

^«rSffc$-fr5*r-tt, Bl2tW«4B»t?fc5. 

y -^u— v-a >ft* i 7 o i is, i^^p 
sbi 70 2«ct9 iftxwsns. l^^Pft^-lite 
M10S&1 7 o 3icSo^raftflF#«cj:!3tt»$ix f 

5(7 ««5SftW 1 7 0 4JCAA$ixS. ftlSiSftWl 7 0 4 
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%t f cH7^^3 h £ tti^ff*^ 1 7 0 6 £ 9 fcti 

*^5 0 y 7J§]&$: f c -etaijSftfcflr r 

yf*-^ 1 7 0 7 Sr*|*L >^/u 1 7 0 8 ^^ 

r, ^^Sff ^ 1709,1710 ces^n^o 
[0 0 6 4 ] z<Dtz, mm $ << ^ ^ymm&\&\ 1 1 

l It, l & sew E1K 1 7 0 2 *3j:i/14:*slBi5iK i 7 o 

3twisft <*>r ^ > ^flr* 1 712 £ffi*u tni^ 
[ 0 0 6 5 ] *nsfi<7>»ffi"Ctt, nM<r>mm 1-5 

>^ff 1 7 1 2 >->^{f LTI^IIhISSI 7 

5o «^«S<tff<OftfB tiJAtfraJHEKl 7 

i3i:^*Six5:ift<, seaUR* -f s > 1 , t 2' 
i J t«Sii5, IT, JilS^-f ^y^ti,t2(cj;i9 
*1M«1 7 14,171 53ft«a!a*«rff t\ «HBA 1 
1716,1717 ^rdi^-r^o «fctiblEl& 1 7 18T* 

Sffl^/uPm£:^{fc: d>rl (Pro), A 

<^r2 (Pm), *SJ: VKBtfcAr 1 (Pm),Ar 2 (Pra)^r^^ffi^ 

[0 0 6 6 ] KJLJbco J: 5 {c, HJfco^flg 6 [c Jcixtf, -Sfc 

*§Bii*nfc*-f y ^ is— fa ^m^-co^m^ ^ >y 

— ->a ^SS«OlHl8S««fcHiIJgl-r5Cii*^riB-Ci>5. 
[ 0 0 6 7 ] (HJt(7)^7) I17C, ^^cOHJfe 

-To Hi 2 iP3«C7 >7t^W2*^^Tl 

[ 0 0 6 8 ] — CDMA«li»aftSfiTtt, ftM 

[ 0 0 6 9 ] L*»U *j»aS«ffli«ii»SfSS|5T-«ffi-r 
[ 0 0 7 0 ] ~ T*, Hi 20^t^t/- 
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off -§-)££T&iift:LT^5o 
[ 0 0 7 1 ] |18 fC&^T, d — #/Hf 1 8 2 0 13 

<fi<o«rt;*5j:v»f^f4Hi 2 iH«f*>s. "fftfe*>, 

*t!i^I/-^3 >{f#l 8 0 1 (3, l&SWtalESl 8 

0 2ian &g;P£ixS e l«SH1t-»(itt1RSH[Bf 
Kl 8 0 3JCfct^Tifctk»#jcj: Ott»Sn f «i»aS« 
Stfl 8 0 4 (CA^/^iX^o *Sigli£{f W 1 8 0 4 IC*5»/> 

10 x, »ft« *ttotS!«in$nfc* f y rjgfig: f c 

C7^^ >v<— h £iXi£{l#£^- 1 8 0 6 J: 19 ttS* ^iX 

~^.l ,8,J3 7 £r«jgfcLfc^ — 1 8 0 8 SrJBt^T, ££ 
^SffStf 1809,1810 {Cfei££*i5 0 ^Lt, 
*l*«fMi5oa{itil;&#PI}HEI» 18 11 (cA^£ia, 

£0 ^Lt, iia^^r S >?tl,X2\Z£ 9flB8«l 8 
12,181 3a*a?4ttft«rfTV\ ti^ltb^ 1814,18 

1 5 Zttifi-tZ* l&iiJESS 1 8 1 6 "CIS, 7^f^ 

ftS-frfct #OffifflJ8A ^rl (Pm), A </; r 2 (Pro), *>£ 
WMQEttfiTl (Pm),Ar2 (Pm) ^r^^ ffi^j ^ ttfStS-T 

[0 0 7 2 ] £1±<D£ 9 (C, HM0^^7(C^ni^, « 

■ <ir lc J: «9 , iSft {lOirSffiiyco^Y !/ f c 

«a3J:Vli«»±*fl:Lft< &Sfe»jEttft3iE**:tttt 
fc^'STIfe lefts. 
[0073] ft*5, H 1 9 (c^-r J: 0 (c, iE^itmcD 

MA^07 — T>X^*^^g(7>4K^^fttt|5 x 9 0 

l fitt1Rft#C:nftftK««B 1 9 0 2 feA* L 

0 , Jl&^mSGl 9 0 2SrB»5«U©IB»4««-C 

[0 0 7 4 ] (HJfe(7>^^8) I20C, *H^O||J6 

"To Hi 2 ^JStttcfflPfllHlKSria^DL^tco-efcSo H 

1 2i:f^tlC7>7 1 t^W2*(7)^^^LT^ 
60 2 1 3«C^LfCcfc 5tC, Sff^^LU 
-</uPra{C^ A (/> ri (Pm) *3 £U< 
|g^I4#t^Ar i (Pm) $r^o4&-& IC 13 . Pra^r^f t $ -frfe B#C0 
ii^^^A ^ri(Pn)*5j:va«*H4Ari(P»i)«riHI«-*-5 

[0 0 7 5 ] L^l, Hl2(C*5t^T, 7^7^- 
^fil^r^ft:*-^, gift ^^^-c/upm^r^^^ii-^^ #o 
5(7 ftfg^A d>rl (Pm)*5cfcU ; A ^r2 (Pm) £ 3t#> ffi* $ ft 13 
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[ 0 0 7 6 ] -err, MM<omi& 8 Til, d i 2 <n* + 

igm^ft J: tfig« fcfc * * Z> Z 0 £ ® & -5 o 

[0 0 7 7 ] ^20i:^^T, + V 7* is a ^fi# 

2 o o Hi, i&^f§[£]S&2 o o 2*c£ Y) ifrKmZH. 

Z>o l*SWft#-tttt»SWlH3SS 2 0 0 3JC*5^Ttt» 
5, *l*aSfS«2 0 0 4fc*3^T, BCStSEW 
i£ff i/S^ 2 0 0 6 ^5 db^^iX^o f c [S^v^xjUco 

Sit * at v Tm&gcX'&Zo y rmm^z f c x^ti 

£iX7i'{f-S§-te, 777^-^ 2 0 0 7MU:^-y 
^2 0 0 8 ^K, aSflT**2 0 0 6£>b«i8S§{f3|5 
2 0 0 9,2 0 1 OOTVT^ffiSWS^ 2 0 1 1 jo J: CP 
2 0 1 2 (C^^ix^o ^-^Sft^CDSftai^^l^ffl 
iS2 0l3l':AA$ix l *«H»Wri:OJ2a*#-r ^ 

l,t 2&±f&£1xZ>. ^ir, ifS^^^t 
l,t2{Cj: 9 fflHS 2 0 1 4,2 0 1 5#i£ifc1R*:ff 
V\ tlHfcb* 2016,2017 ^rfcti^-r^o ^fcbSSS 
20i8fli, 7yr^«^gSl^f^^5^i:i:. 

rl (Pm), A </> r 2 (Pin), *3 J: tf««tt:Ar 1 (Pra),Ar 2 (Pm) 

[0 0 7 8 ] ttRIilB 121 9tll _kf2®J^L/zg{f 
«#l^/uPto&*Ofl^4»ttA * ri(Pra), ft £ VfifEtt 
f±Ari(Pm) £t>##/ciiT-, ffifBWtt A ri (Pm) , ftJ: 
U^I4#teAri(Pm)£ffi^-r£o «*.«, ®13(Cft^ 
T, gfta^U^/UPO, P2 «C*3«t5tt:tl*A </>ri(P 
0 ), A <f> ri (P 2 ) , *3£tf«ffifcfcAri(PO),Ari(P2)£:SI 
BRKSJSLfcffi MfflESSl 2 1 9T- 

i(PD, *3J:V«««H4Ari(Pi)Sri»:«Wg«B»cj: 
9, £HT© J: 5 I: tr : ^ ^ft S. 

[ 0 0 7 9 ] 

Atfri(Pl) = (t-Atfri(PO) + s-A</>ri(P 
2))/(s+t) 

Ari(Pl) = (t-Ari(PO) + s • Ari (P 2 ))/(s+t) 

tit* U PI = (t-P0 + s-P2)/(s+t) ,0<s,t 
< 1 
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J: V*«lt«r1«m«kajc J: 9 5 r t *T 116 "C *> 5 . 
:fccfct)4g*B*o*6tt£, g««#t" </KCffi CT J: y) IE 

[0080] <cft, iSm*a3a{c*3^Tttffl$n5iays(i 

y<? [0 0 8 1 ] OT*ji, HBRtcfflSS LfcttMtiJA 2 o 1 6 
^nm^t h/^Ri(i=l, 2)T'Slt5 tOi U §ff 
a^t^^/upO, P 2 iCft^S+igg^^ h A^RHpO), Ri 
(p2j.£i*-5 0 4f.M-(sIKl 2 l 9tfi, Sy^LTi^j!^ 
Sff a^u-</up i offlH^^ hA.Ri(p i)^i 

[0 0 8 2 ] 

Ri(Pl) = (t-Ri(PO) + s • Ri(P2))/(s+t) 
fcfc'L, PI = (t-P0 + s-P2)/(s+t) ,0<s,t 
<1 

20 ±I5Ri(Pl )«:ajC«fiLrv^ftt^*fflr a#U></uPl CO 
ffifflWttA *ri(Pl). fcJ:{/IiSttAri(Pl)^^ 

«*I»ttS:*ii|RSfB«5RXl (2 0 0 9){Z — ^c^it^mm 

h/URi(Pi)*>b*ai>Sw^fc"C#S. -rJih)*>, 
• ^"^ir ^ hfl^r-<^ h/l^Zri (Pm) (i= 1 , 2, ra= 0 , 1 , 
2, •••) , 
Zrl(Pl) - 1 

Zr2(Pl) = Rl (PD/R2 (PI) = R1(P1)XR2 
JC? (P1)V|R2 (P 1 ) I 2 

[ 0 0 8 3 ] 
[BBOIHMSR] 

[Hi ] **KoHJSo»«8i{c*3{tS^^ 
[12] Hffiojgifti (cft<j-5^ y y ^u-i^g 
[IS3] &M<nmmi ljkKWHtfl-, ^mff^- 

[34] f(f7y7'r'f7'7U^(Dyp^^i 
[15] CDMASff T y^y-^^T ls — <D7* 
50 [D6] fdl^CDMASff T ^^X^f ^7 l/-<Dyp s/^.H 




[07] ^mT^-Jv- ^7 T ^T-^-^-ffi^/zCDMA 

I HI 8] &7&<D*-Y V-fls — isa y^W^n ^ ^ (g) 
[19] h-^fffOny^^ tx — v-g >£^-f (H 
[110] h-^ff *{Cj:5iS§f§ff #<D= 

[ill] ^l/—>3 VgfCioit^^rt 

!i ^1 3 ^ff#cr>^-<^ h7A§ 

[Hi 3] 2 (cfctfssftmflLu^/ujcfSi: 

[Hi 4] *«noXS0)«ft 3 y y 

[ii5] &&m<omm<nmm4 

[mi 6] *&m<Dmte<D&m5iz&z*Jr v?\s-is 

[di7] &&m<nnm<nmm6 \z&z>**r 
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[HIS] *38Wtf5UJ6o«tt7 IcSS** y 

3 >^@c7)y a ^ ^ El 

[120] **«OJS*0»tt8K«3** SJT'V-v' 

101 !i ^tx— v- 3 ^{f-§- 

102 i ftSEHISK 
10 3 a»KWlaISS 
10 4 $§igRi£f§2& 

106 isflr as^- 

1 0.7 .\fr—-fM 

1 0 8. 1 0 9 SS^SfKSfl 

iio, ill 7yft«f 

112 OffilsIR 

113, 114 tlH8 

115. 116 tlMttL* 

1 1 7 ffi*B«ttJlsIS& 
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604 ttmmjj 



[18] 



BQ5 



809 



(RXI) 



806, 

808 V 
^' (RX2) 





o 


810 


— d 


0 



804^ 

-I — <§>- 



803- 



811 



812^ 
— Arl.Jifrrl 



813 



cos(f) 
r 802 



801^ 



[§12] 



1211 



1208 
1212 



1209, 



(RXI) 



1210, 



(RX2) 



1206 



1207 



ATT 

5 



mi 



1204 J 



1213 

_ 12V 

5=^ f 



tl 1214 1216 1218 



1214J-? 1215 



EL 



1217 



1203' 



1 ££SB 
1202^ 



1201 ^U-7U— S/s>fi4 
^ 



(14") ^W#fPj^ 11-46180 



[Hi 3] [119] 
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